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Chapter 5—Freeway 
Volumes and Operations 

What is in this chapter? 
This chapter presents the transportation team’s findings for the 

SDEIS freeway analysis. It describes freeway traffic volumes 

and operations on the SR 520 freeway mainline and ramps 

during morning (a.m.) and afternoon (p.m.) peak (highest use) 

periods. The chapter also discusses the results of the freeway 

traffic volume forecasts and operations analysis of the No Build 

Alternative and Build (6-Lane) Alternative options. 

What is traffic currently like on 
SR 520? 
The existing configuration of SR 520 does not meet current 

WSDOT design guidelines, which affects the freeway’s capacity 

to provide reliable and safe travel for buses and carpools (HOV) 

and general-purpose traffic. Roadway capacity in the SR 520 

corridor is constrained by: 

�x� Narrow shoulders and lanes on the corridor and across the 

bridge 

�x� Short acceleration lane lengths at the SR 520/Montlake 

interchange and Lake Washington Boulevard on-ramps  

�x� Poor sight distance at roadway curves, resulting in slower 

speeds 

These constraints, coupled with high traffic volumes on SR 520, 

result in regular congestion at the following locations: 

�x� Westbound approaching the bridge (near the HOV lane 

termination in Medina) 

�x� Westbound on the Portage Bay Bridge between I-5 and the 

SR 520/Montlake interchange 

�x� Eastbound approaching the west approach span of the 

SR 520 bridge 

Freeway traffic volume refers to how many 
vehicles and/or people use or would like to 
use a freeway. 

Freeway traffic operation refers to how 
traffic is moving or flowing, and is discussed 
in terms of speeds, travel times, and 
congestion. 

Reliability is defined by how travel times 
vary over time. On any given day, unusual 
circumstances such as crashes can 
dramatically change the performance of the 
roadway, affecting both travel speeds and 
throughput volumes. Commuters who take 
congested highways to and from work are 
well aware of this. When asked about their 
commute, they will say "it takes me 45 
minutes on a good day, but an hour and 15 
minutes on a bad day." 

Unreliable traffic conditions affect how and 
when people choose to travel. For example, 
if a road is known to have highly variable 
traffic conditions, a traveler using that road to 
catch an airplane routinely leaves "extra" 
time to get to the airport. In other words, the 
"reliability" of this traveler's trip is directly 
related to the variability in the performance 
of the route she or he takes. 

Reliability, or the ability to predict trip travel 
time with some certainty, is important. If a 
commuter has a routine activity that must 
occur every day—such as picking up 
children from day care—they must plan on 
an extra amount of trip time just to be sure 
they do not arrive late. The same goes for 
local trucking firms engaged in pickup and 
delivery of goods. 
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Several bottlenecks along the I-5 and I-405 corridors limit the amount of 

traffic that can access SR 520. In Seattle, these areas include northbound 

and southbound I-5 across the Ship Canal Bridge and through 

downtown Seattle. The capacity of the I-405/SR 520 interchange and 

I-405 mainline through downtown Bellevue also limits the amount of 

traffic than can enter or exit the SR 520 corridor. Traffic volumes and 

congestion at these locations are discussed in more detail later in this 

chapter. 

What are the current safety concerns 
along SR 520? 
The transportation discipline team evaluated historical crash data for 

the entire SR 520 corridor, including mainline and ramps, to identify 

safety concerns. Crash data were obtained from WSDOT for the most 

recent 3 full years of data (January 2006 through December 2008). Crash 

data provide information about the frequency, severity, and type of 

crashes for a given section of the corridor. This section summarizes the 

crash data for the I-5 to Medina study area. 

SR 520 Mainline 

Exhibit 5-1 shows east and westbound crash rates, including the nature 

of the crash, along the SR 520 mainline between I-5 and Medina. The 

highest crash rates in the Westside analysis were between I-5 and the 

24th Avenue East overpass of SR 520 (in both directions). This section of 

SR 520 had higher crash rates than the SR 520 corridor average of 1.11 

crashes/million vehicle miles traveled (mvmt) in both the east and 

westbound directions. This is likely due to the congested conditions 

because 83 percent of the eastbound crashes and 86 percent of the 

westbound crashes are congestion-related (rear-end and sideswipe 

crashes) along this section. 

Fixed-object crashes can result from drivers losing control because of 

roadway conditions or excessive speed, the proximity of roadside 

barriers to moving traffic, narrow shoulders, and the avoidance of other 

traffic. Roadside barriers help to avert more serious crashes and 

injuries. The placement of roadside barriers close to the roadway is 

necessary due to the limited width of the SR 520 corridor. 

SR 520 crashes are attributed to traffic congestion and narrow roadway 

design. In most cases, safety could be improved by improving traffic 

flow and designing the freeway to meet current state and federal 
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Exhibit 5-1. Distribution and Type of Eastbound and Westbound Crash Rates along SR 520 

standards. In many cases, improved design could reduce the potential 

for crashes along the SR 520 mainline and ramps. This is especially true 

in areas where current roadway design limitations are updated and/or 

where congestion occurs and will be reduced. 

SR 520 Ramps 

The team also reviewed crash data for interchange ramps between I-5 

and Evergreen Point Road/76th Avenue NE. Several ramps with higher 

concentrations of crashes are discussed below. 

SR 520 Eastbound Off-Ramp to Montlake Boulevard 

Of the 11 crashes that occurred on this off-ramp in a 3-year period, 55 

percent were intersection-related (versus ramp-related) and occurred at 

the ramp intersection with Montlake Boulevard, including two 

accidents involving pedestrians. The SR 520 I-5 to Medina: Bridge 

Replacement and HOV Project will improve the eastbound off-ramp 

alignment to more closely match the receiving lanes on Lake 

Washington Boulevard. Additional capacity is also proposed at this 

intersection to help facilitate improved traffic flow for Option A and 

Suboption A. Options K and L would close the ramp in its current 

configuration and provide access to the local streets via a new 

interchange located farther east. This new interchange design would 
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provide a much improved configuration to potentially reduce the level 

of crashes associated with the intersection. 

SR 520 Eastbound On-Ramp from Montlake Boulevard 

There were 27 crashes that occurred on this ramp in a 3-year period. 

The majority of the rear-end crashes (64 percent) occurred at the 

beginning of the ramp where traffic from both directions of Montlake 

Boulevard merges. Possible causes include congestion, inadequate 

signing, driver inattention, and/or driver expectancy. 

SR 520 Eastbound On-Ramp from Lake Washington 
Boulevard 

Fourteen crashes occurred from 2006 to 2008, of which 29 percent were 

rear-end crashes and 64 percent were fixed-object crashes. The majority 

of the fixed-object crashes (78 percent) occurred in the curve near the 

merge end of the ramp. Possible contributing circumstances for these 

fixed object crashes are roadway design (i.e., super-elevation, shoulder 

width, signing, etc.), pavement condition, and/or driver inattention. 

SR 520 Westbound Off-Ramp to Lake Washington 
Boulevard 

All of the 12 crashes occurring on this ramp were fixed-object crashes, 

and 92 percent of those occurred on wet pavement. The majority of the 

crashes on this ramp (67 percent) occurred in the sharp horizontal curve 

at milepost 0.2. Possible contributing circumstances for these fixed-

object crashes are roadway design (i.e., super-elevation, drainage, 

shoulder width, signing, etc.), pavement condition, and/or driver 

inattention. 

SR 520 Westbound On-Ramp from Montlake Boulevard 

Twenty-three crashes occurred from 2006-2008, of which 87 percent 

were rear-end and 13 percent were fixed-object accidents. The majority 

of the rear-end crashes (75 percent) occurred after the merge point with 

the SR 520 mainline, which is indicative of issues likely caused by the 

short merge distance, the congested mainline conditions, or a 

combination of both. 
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What are the safety benefits of this 
project? 
This project will improve the ramp designs in the SR 520 project area to 

current design guidelines, which will result in improvements to current 

safety issues. 

The main safety benefits of this project are summarized below. The 
improved traffic flow and reduced congestion may have other minor 
benefits as well. 

�x� A decrease in overall crash frequencies and crash rates as a result of 

widening the roadway and improving traffic operations 

�x� A decrease in fixed-object crashes as a result of widened shoulders, 

which will provide increased recovery area for errant vehicles 

�x� A decrease in some ramp crashes as a result of improved designs 

that more closely meet current design guidelines 

How are population and employment 
expected to change by the year 2030? 
Between today and the year 2030, the population of the region will 

grow by 1.1 million people, add over 850,000 new jobs, and need to 

accommodate close to 50 percent more traffic (PSRC 2007). Projected 

population and employment growth for select Seattle and Eastside 

areas are shown in Exhibit 5-2. Both Eastside and Seattle forecasts are 

shown because regional travel patterns, including traffic across SR 520, 

are influenced by population and employment changes on both sides of 

the lake. 

The largest increases in population and employment in Seattle are 

forecasted in the South Lake Union, Denny Regrade/ Triangle, and 

downtown Seattle areas. The largest forecasted increases on the 

Eastside are downtown Redmond, the Redmond/Overlake area, and 

downtown Bellevue. 
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Chapter 6—Local Volumes 
and Operations 

What is in this chapter? 
This chapter discusses the results of the SR 520 transportation team’s 

traffic forecasts and operations analysis of local streets adjacent to SR 

520. The analysis results were used to compare existing traffic 

conditions with the effects of the year 2030 No Build Alternative. This 

comparison allowed us to determine what local street and intersection 

traffic operations would be like without the project. The 6-Lane (Build) 

Alternative was then compared to the No Build Alternative to 

determine effects on traffic conditions with the project. 

Ideally, freeway and local transportation systems should operate in a 

way that does not adversely affect each other. The intent in making 

changes to either system is to improve traffic conditions in one or both 

without adversely affecting the other. 

What is traffic like at the study area 
interchanges today? 
Traffic operations at five study area interchanges are discussed in this 

section. These five interchange areas include SR 520/Montlake 

Boulevard, SR 520/I-5/East Roanoke Street, I-5/NE 45th Street, 

I-5/Mercer Street, and I-5/Stewart Street. Because of their proximity to 

SR 520, these interchanges and adjacent local streets can affect and be 

affected by freeway operations. Other factors not related to the 

freeway—including intersection configuration, signal timing, and 

intersection spacing—can also affect local traffic operations. 

SR 520/Montlake Boulevard Interchange Area 

The SR 520/Montlake Boulevard in terchange area, which provides 

access to and from SR 520, is congested during the morning and 

afternoon peak hours. This congestion is partially related to traffic flow 

on SR 520 (which can affect traffic flow on the local street network), and 

traffic flow on the local street network (which can affect traffic flow on 

SR 520). 
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